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Abstract 


The aim of this study was to compare the plasma cortisol response between the cows after intravaginal insertion of DIB (Dispositivo 
Intravaginal Bovino) and those after the insertion of CIDR (Controlled Internal Drug Release). Nine ovariectomized cows (four beef and five 
dairy) were divided into two groups; four cows were inserted with CIDR for 12 days and five cows were treated with DIB for the same period. 
All the cows did not have any abnormality in the vagina before insertion of the devices. Blood samples were collected via the tail 
venipuncture once a day at 8:30 to 9:00 for 7 days before treatment and once at 5-10 minutes before insertion, every two hours for 24 hours 
after the insertion and once daily thereafter until 3 days after removal of the devices. Plasma cortisol concentrations were estimated by an 
enzyme immunoassay. Mean plasma cortisol concentrations in nine cows for seven days before treatment remained stable. 
Immediately before the insertion mean of plasma cortisol concentrations in cows treated with CIDR was 3.6 + 0.6 ng/ml and 2.9 + 0.7 ng/ 
ml in those treated with DIB. After the insertion, plasma cortisol concentrations increased rapidly (P<0.05), reaching the peak with 8.5 + 2.5 ng/ 
ml at 4 h (DIB) or 6.4 + 1.0 ng/ml at 6 h (CIDR) and then gradually decreased to basal levels at 12 h and remained stable thereafter. 
There was no significant difference in plasma cortisol responses which were marginal and temporal between DIB treated and CIDR treated 
cows. 
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Blood concentrations of cortisol are considered to be an indirect 
measurement of a degree of stress [6]. Stress levels can be 
estimated by response of plasma cortisol concentrations. Many acute 
stress situations are inevitable in livestock management such as 
rectal palpation at oestrus and Al, which causes significant increase 
in plasma cortisol and may be potential stressors for cows [7]. The 
authors reported a_ significant increase of plasma cortisol 
concentrations in cattle after insertion of CIDR [8]. 


Introduction 


Intra-vaginal progesterone devices such as PRID, CIDR, DIB and 
PRID-Delta have been widely used for synchronization of estrus in 
cattle [1,2]. Upon the insertion of an intravaginal device such as 
CIDR, cattle often show discomfort and strain. When the CIDR was 
removed from the vagina after 7 to 14 days, pus or purulent 
discharge often appeared on the surface of CIDR. It was reported 


that the treatment with CIDR caused irritation in the vaginal mucosal 
membrane [3]. These findings indicated that the CIDR insertion into 
vagina results in a kind of stress associated with irritating and 
inflammatory response of the vaginal mucosa. DIB is V shaped 
silicon elastomer insert, which has more flexible shape with soft tips. 
It was reported that there was a significant difference in an incidence 
of straining and defecation between cows treated with CIDR and 
those with DIB, the latter showing a lower incidence [4]. In addition, 
less pas was observed on DIB when removed compared with CIDR 
[5]. It is assumed that DIB causes less stress than CIDR in cattle 
after intravaginal insertion. 


The objective of the present study was to show plasma cortisol 
response in cattle after DIB treatment in comparison to CIDR 
insertion. 


Materials and Methods 


This experiment was carried out at Yamaguchi University 
Experiment Farm, Yamaguchi Prefecture, and the south-western 
region of Japan. 


“Address for Correspondence: Dr. Long Thanh Su, Department of Veterinary Medicine, Yamaguchi University, 1677-1 Yoshida, Japan, Tel: 


+251918383823; E-mail: sulongjp@yahoo.com 


Copyright: © 2021 Thanh Su L, et al. This is an open-access article distributed under the terms of the creative commons attribution license which permits 
unrestricted use, distribution and reproduction in any medium, provided the original author and source are credited. 


Received: July 08, 2021; Accepted: July 22, 2021; Published: July 29, 2021 


Su LT, et al. 


Animals and housing system 


The study was undertaken in nine ovariectomized cows (five dry 
Holstein Friesian cows and four non-suckling Japanese black beef 
cows) were used for the experiment. Cows were kept in a tie-stall, 
using sawdust for bedding. The ages of the cows ranged from 4 to 16 
years old. The body condition score was 2.25 to 3.25 in dairy cows 
[9]. And 3 to 6 in beef cows [10]. The experiment protocols and 
animal care during the experiment followed the International Guide 
Principles for Biomedical Research Involving Animals (Council for 
International Organizations of Medical Sciences). 


Experimental design 


Five cows (two beef and three dairy) were used for the experiment 
using DIB. Other four cows (two beef and two dairy) in group two 
were used for the experiment with CIDR. The CIDR or DIB were 
inserted into the vagina of the cows by using standard CIDR and DIB 
applicators and were removed 12 days later. 


CIDR and DIB treatment 


CIDR is a T shaped intra-vaginal device containing 1.38 g 
progesterone and DIB is a Y shaped insert containing 1.0 g 
progesterone. 


Examination of the vagina before the 
experiment 


The vagina of the cows was examined by using a vaginoscope for 
the presence of inflammatory and purulent discharge, urovagina and 
any other vaginal abnormalities before insertion of CIDR or DIB 
devices. All cows had normal vagina. 


Blood sampling 


Blood samples were collected once a day at 8:30 to 9:30 into 
heparinized vacuum tubes from cows via the tail venipuncture during 
a period of seven days before the first day of the experiment. At the 
first day of the treatment, blood samples were collected 5 to 10 
minutes before CIDR or DIB insertion, and every two hours for 24 
hours after the insertion. From the second day of the treatment blood 
was sampled once a day at the time 8:30 to 9:30 until 3 d after 
removal of the devices. 


Blood samples were immediately stored at 40C and centrifuged 
(1,500 x g for 15 min) within 30 min after collection. The plasma 
obtained was stored at-200C until analyzed for cortisol 
concentrations. 


Cortisol assay 


Plasma cortisol concentrations were analyzed by an enzyme 
immunoassay established and validated by [9]. The intra-assay and 
inter-assay coefficients of variation in high and low cortisol pooled 
plasma samples were 6.0 + 1.5% (n=6) and 11.4 + 0.6% (n=6) and 
4.2 + 1.2% (n=5) and 8.4 + 0.1% (n=5), respectively. 


Statistical analysis 


The results were presented as the mean + standard error (SE). 
Difference in the mean values of plasma cortisol concentrations 
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during insertion of CIDR or DIB were analyzed by one-way ANOVA 
(Microsoft Office Professional Edition 2003, Excel 2003). A probability 
of P<0.05 was considered as statistically difference. 


Results 


Mean plasma cortisol concentrations in nine cows for seven days 
before insertion of the intravaginal devices remained stable. 
Immediately before the treatment mean of plasma cortisol 
concentrations in cows treated with CIDR was 3.6 + 0.6 ng/ml and 
2.9 + 0.7 ng/ml in those treated with DIB. After the insertion, plasma 
cortisol concentrations increased rapidly (P<0.05), reaching the peak 
with 8.5 + 2.5 ng/ml at 4 h after insertion of DIB or 6.4 + 1.0 ng/ml at 
6 h after CIDR treatment and then gradually decreased to basal 
levels at 12 h and remained stable thereafter. There was no 
significant difference in peak plasma cortisol values between CIDR 
and DIB treated groups of cows.When CIDR or DIB were removed 
from the vagina 12 days after insertion, the pus or purulent and /or 
yellowish mucus were present on the surface of the devices in both 
groups of cows. No device on any cows was lost until day 12 of the 
experimental period (Figures 1 and 2). 
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Figure 1: Plasma cortisol concentrations in four cows during 
insertion of CIDR for 24 h. CIDR was inserted 9 days after oestrus in 
two cows (a) and 13 days after oestrus in other two cows (b). 
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Figure 2: Mean plasma cortisol concentrations (+ SEM) in four 
cows during insertion of CIDR for 24 h. Bold bar shows the period of 
CIDR insertion. 


Discussion 


A number of stressors including heat stress [10-13]. Caused 
enhancement of the pituitary-adrenal axis and secretion of cortisol in 
cattle [14]. Reported that 25 IU ACTH-challenge test in cows after 
normal calving or dystocia showed peak plasma cortisol 
concentrations of 18-23 ng/ml and 15-45 ng/ml. Palpation per rectum 
also caused an elevation of plasma cortisol up to 12-14 ng/ml [15,16]. 
Reported a significant increase of plasma cortisol up to 14.0-19.6 
ng/ml in cows after milking. According to our previous study, 


Su LT, et al. 


intravaginal insertion of CIDR caused a temporal elevation of plasma 
cortisol from 1.3+0.4 ng/ml to 8.8+1.1 ng/ml at 5h after the insertion. 
Plasma cortisol concentrations then returned to basal at 7h after the 
treatment. Results obtained in the present study were well 
comparable to the results of the earlier study. Moreover, no significant 
difference in plasma cortisol response was shown between cows 
treated with CIDR and those with DIB. It is indicated that stress 
caused by the intravaginal insertion in cattle is marginal and 
temporal, and may not exert any adverse effects on cattle 
reproduction, since plasma cortisol response after the intra-vagina 
treatment were lower than the response after palpation per rectum 
and vaginoscopic examination [17]. Indicated that the intravaginal 
device did not cause a pathologic response, but caused a slight 
alteration in the number of circulating leukocytes, neutrophils, and 
lymphocytes. 


Conclusion 


There was a marginal and temporal increase of plasma cortisol 
concentrations after the insertion of two types of intravaginal devices, 
DIB and CIDR, and there was no significant difference in plasma 
cortisol responses between DIB treated and CIDR treated cows. 
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